Can. Ent. 124: 97-108 (1992) Descriptions of Procloeon rubropictum (McD.), P. quaesitum (McD.), and P. rufostrigatum (McD.) are expanded to include features not previously published. A description of the nymph of P. quaesitum is given for the first time. Procloeon irrubrum sp.nov. is described from nymphs and female imagoes. From our interpretation of preliminary data, it is possible that P. rufostrigatum and P. rubropictum form one species group; P. quaesitum is included with P. pennulatum (Eaton) in another. Procloeon irrubrum does not fit either species group but shows some affinities to the P. rufostrigatum group. Some characters for separating the nymphs of Procloeon and Centroptilum are given. 
INTRODUCTION
proposed the genus namePseudocloeon for P. bifidum (Bengtsson) . The generic name was preoccupied and the genus was renamed Procloeon (Bengtsson 1915) . The initial concept of Procloeon included adults that lacked hind wings. The group was regarded as distinct from Cloeon Leach in that nymphs of Cloeon have bilamellate gills but Procloeon nymphs have unilamellate gills (Gillies 1980) . McCafferty and Waltz (1990) re-examined the genera Cloeon, Procloeon, Centroptilum Eaton, and Pseudocentroptilum Bogoescu. They transferred the majority of Nearctic species of Cloeon and Centroptilum, and the Holarctic species Pseudocentroptilum pennulatum (Eaton) , to the genus Procloeon. As now understood, the genus Procloeon includes species both with and without hind wings as well as species with unilamellate or bilamellate gills.
North American species of Procloeon have not been re-examined to determine species relationships. Original descriptions usually were based on colour variations of a single life stage, with little structural information given. Centroptilum infrequens McDunnough was declared a junior synonym of the Palaearctic Pseudocentroptilum pennulatum (Eaton) by Lowen and Flannagan (1990) and then transferred to Procloeon by McCafferty and Waltz (1990) .
Type Species. Procloeon bifidum (Bengtsson 1912) : by original designation.
Characteristics. Imago. Body length 3.0--10.0 mm. Male genital forceps with distal segment small, medial shelf-like extension of basal segment where it joins with segment I, posteriorly directed medial process between basal segments of forceps absent, penal plate with distal margin broadly rounded or truncated. Forewings with single marginal intercalaries, hind wings absent or, if present, with distinct costal process and distal margin broadly rounded or truncated.
Nymph. Apical segment of maxillary palp half or less as long as penultimate segment and partially fused to it, canines of left mandible fused for more than half of length, canines of right mandible fused or not, gills unilamellate or bilamellate, gills distinctly asymmetrical and lacking serrations, lateral spines on at least abdominal segments VIII and IX, longest lateral spine one-sixth to one-seventh length of segment IX.
Procloeon ruf ostrigatum (McDunnough)
Centroptilum rufostrigatum McDunnough 1924: 95-96. Traver (in Needham, Traver, and Hsu 1935) : 717 (male imago redescribed). McDunnough (1924) and Traver (in Needham et al. 1935) excepting that the forewings are shaded brown basally and the antennae are hyaline brown throughout. The lateral row of four minute red transverse dashes described by McDunnough (1924) occurs as one dash on each side of terga II through V and not four dashes on each tergum as stated by Traver (in Needham et al. 1935 ). Female colouration adequately described by Burks (1953) and Daggy (1945, as C. bistrigatum) . Hind wings each with an erect costal process, anterior margins nearly straight, distal ends coming to rounded points. Male genitalia with posterior margin of penal plate truncated (Fig. IA) .
Nymph. Lengths (mm) : body 4.5-5.8, antennae 1.4-1.8, median terminal filament 1.8-2.0, and cerci 1.7-2.0. Colour pattern as in Figure 2A . Mouthparts as in Figure 3 . Colouration adequately described by Daggy (1945 Imago. Lengths (mm) : male body 3.6-5.2, female body 4.4--5.3, forewings 3.6-5.4, forewings of female always longer than body length, hind wings absent, cerci 6.7-9.l. Colouration: adequately described by McDunnough (1923, 1925, and 1931) , Traver (in Needham et al. 1935) , and Burks (1953) . The red striations found on the abdominal terga are in similar location as, but brighter than, those found on P. rufostrigatum. Nymph. Lengths (mm): body 5.1-{).3, antenna 1.6-2.2, median terminal filament 1.8-2.5, and cerci 1.9-2.4. Colour pattern as in Figure 2B 
3-7 0 6-11 8-10 0 VIII 3-9 3-5 7-11 8-10 2-5 IX 6-9 4-7 7-11 11-14 5-7 distal ends. All tibiae with short longitudinal row of setae along dorsal surface of proximal ends, row curves transversely near femora. All tarsi with short longitudinal row of setae along dorsal surface of proximal end. Live specimens with emerald green median spot on abdominal tergum I, quickly fading to light brown in preserved specimens. Posterior abdominal tergal spines long and narrow, separated by shorter spines. Lateral abdominal tergal spines absent on segments I and II, on some specimens absent from segments I-III (Table I) segment I only, tracheae black in isolated sections (Fig. 4B) Procloeon irrubrum sp.nov.
Female Imago. Lengths (mm): body 4.5-6.0, cerci 7.0-8.5, forewings 4.5-6.0, hind wings 0.8-1.0, width of hind wings one-fifth oflength. Colouration: head tan. Antennae brown distally, scape and pedicel olive-tan. Eyes with greenish sheen in life, black when preserved. Thorax tan with alabaster white markings dorsally and laterally. Prostemum opaque white becoming hyaline laterally. Mesostemum semi-hyaline white. Metastemum tan. Abdominal terga I-VIII semi-hyaline tan to chestnut brown. Terga IX and X alabaster white to opaque tan with hyaline median and sublateral stripes. Stema semi-hyaline to tan. Broken black spiracular line with purple-black tracheal veins present. Cerci semi-hyaline. Hind wings as in P. rufostrigatum, i.e. with erect costal process, nearly straight anterior margin, and distal margin coming to a rounded point. Nymph. Lengths (mm): body 5.5-6.8, antennae l.5-2.0, median terminal filament 1.9-2.3 and subequal to cerci. Colour pattern as in Figure 2C . Mouthparts as in Figure 6 . Pore-like spots in medial dorsal position between eyes. Paired subdorsal pore-like spots on pronotum. Legs light tan with small dark brown spot near distal ends of femora. All femora with distinct arc of long setae near distal and along dorsal margins. All tibiae with distinct proximal arc of long setae mostly along dorsal margins but bending slightly across edge. Claws two-thirds length of associated tarsi. Wing pads with dark markings resembling veins. Abdomen with posterior tergal spines very long and narrow, unevenly spaced and interspersed with many smaller spines. Paired mid-dorsal pore-like spots on tergum VI. Lateral abdominal spines absent from segment I, on some specimens absent from segments I-IV (Table 1) . Longest lateral spines one-seventh length of tergum IX. Stema VII-IX with wide black-brown bars along anterior margins. Sterna I-IX with lateral, subposterior brown patches. Gills unilamellate, tracheae black in isolated sections (Fig. 4C) Others: 2 female imagoes with associated exuviae, 10 nymphs, 10 unassociated nymphal exuviae, from the Ochre, North Pine, and Bird Rivers, Manitoba. Etymology. From the Latin "ir" meaning not or without and "rubros" meaning red.
Refers to the lack of red markings common in imagoes of the other species in this genus. Distribution. Known only from Manitoba, Canada.
Female imagoes are distinguished from other species of this genus by their small size and lack of red colouration. Nymphs are easily identified by unilamellate gills with irregular marked tracheae and the broad brown-black band on the anterior margin of stema VII-IX. The male is unknown. The possibility exists that this species is parthenogenic or the male is described as a species of Centroptilum sensu lato. The nymph appears to be similar to that of Centroptilum ozburni McDunnough, as described by Traver (in Needham et al. 1935 ) except that species is reported to have bilamellate gills. Imago. Aside from pinned material, only one male imago and one female subimago were examined. Measurements are based on these two specimens. Lengths (mm): body 6.8 and 9.2, cerci 15.4 (broken in female), forewings 8.2 and 9.2, hind wings 1.1 and 1.2, width of hind wing one-quarter of length. Colouration: adequately described by McDunnough (1931) and Burks (1953) except for the following. Antennae in both sexes opaque yellow basally, becoming hyaline red-brown distally. Mesonotum paler than pronotum. Forewings yellowish basally. Male with discs of turbinate eyes bright yellow in live specimen. Abdominal terga I-VI yellow-olive. Posterior margin of tergum I red-brown. Terga II-IX each with scarlet mark resembling a round edged ''W'' with its base on posterior margin. Terga VII-IX opaque white with hyaline median and subdorsal stripes. Tergum X yellowolive with opaque white median and subdorsal stripes. Sterna yellow-tan, sterna VII-IX marked with opaque white. Females with posterior margin of abdominal terga I-X redbrown. Terga I-VI white with faint median red-brown shading. Terga VII-X opaque white with pale hint of red "W'"s observed in males. Sterna I-VI, each with hyaline white on anterior half and opaque white on posterior half. Sterna VII-IX opaque white with subventral hyaline lines. Hind wings with costal process erect or highly curved, anterior margin rounded, distal margin round. Male genitalia with posterior margin of penal plate broadly rounded (Fig. IC) .
Procloeon quaesitum (McDunnough)
Nymph. Two mature nymphs and one immature nymph were examined. Mature nymphs were measured. Lengths (mm): body 7.9 and 9.3, antennae 2.7 and 3.6, median terminal filament 3.7, cerci 4.0. Colour pattern as in Figure 2D . Mouthparts as in Figure 7 . All legs light brown to tan, brown spot near distal ends of femora and at basal ends of tibiae. All femora distal with row of long setae along and across dorsal margins of distal ends. All tibiae with distinct proximal row of long setae along dorsal margins and arcing across edges. Wing pads with dark brown markings resembling veins. Abdominal terga with posterior spines long and narrow, evenly spaced with gaps and one or two very small • spines in between. Lateral spines absent from segment I, on some specimens absent from segments I-III (Table 1) . Longest lateral spines one-sixth to one-seventh length of segment IX. Bilamellate gills on segments I-VI and unilamellate gills on segment VII. Most gills were heavily damaged so that no drawing could be provided of gills on segment V (Fig. 4D) Procloeon quaesitum and P. pennulatum can be considered to belong to the same species group because both are large species whose nymphs have secondary gill lamella on segments I-VI. Procloeon riif ostrigatum and P. rubropictum form a different species group in which the species are smaller and the nymphs have bilamellate gills on segment I only. In addition, the male imagoes of the P. rufostrigatum species group have a lateral row of red transverse dashes along the abdomen. Procloeon irrubrum does not fit either of these species groups. The adults are small in size but lack any red colouration and the nymphs have unilamellate gills on all segments.
The distribution of lateral abdominal spines does not seem to correlate with these proposed species groups (Table 1 ) . But given the general state of reductionism in the Baetidae and the fact that the number is variable even within a species, we do not consider this a strong argument against the proposed species groups. The relative size of these spines is useful in distinguishing nymphs of Procloeon from Centroptilum. In Procloeon the longest lateral spine ranges in length from one-sixth to one-seventh the length of tergum IX whereas in C entroptilum nymphs the spines are absent or no longer than 1110 the length of tergum IX (Lowen and Flannagan 1991) . The two genera can also be separated by examination of the maxillary palp. In Procloeon the terminal segment is one-half or less the length of the penultimate segment whereas in C entroptilum nymphs these two segments are subequal.
